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SOLUTION.: This optical recording medium has a reflective heat 
radiator 5 

formed on either one of the surfaces of the recording layer 3 through 
a 

dielectric protective layer 4 . The recording layer 3 is made of a 
phase change 

recording material that has a Sb3Te semi -stabilizer layer. The 
dielectric 
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protective layer 4 is made of a material mainly consisting of Zr02 
and the 

reflective heat radiator layer 5 a material mainly of Ag. 
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BASIC-ABSTRACT : 

NOVELTY - A phase change optical recording medium has a reflection 
radiation 

layer provided through a dielectric protective layer on at least one 
layer 

surface of a recording layer. 

DETAILED DESCRIPTION - The recording layer consists of a phase change 
recording. 

material having a Sb3Te metastable phase. The dielectric protective 
layer 

consists of a material using Zr02 as its major constituent. The 
reflection 

radiation layer consists of a material using Ag as its major 
constituent . 

USE - None given. 

ADVANTAGE - Appropriately selecting the material for the recording 
layer and 

the material for the dielectric protective layer yields the phase 
change 

optical recording medium having high reliability even if the 
reflection 

radiation layer uses the material using the inexpensive silver as its 
ma j or 

constituent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the phase change optical recording medium which has 

the reflective heat dissipation layer which uses silver as a principal component. 

[0002] 

[Description of the Prior Art] In recent years, the phase change optical recording medium with which 
record and elimination used change of a reversible crystallized state as a possible erasable optical disk 
any number of times is developed! Such a phase change optical recording medium consists of a substrate 
and a recording layer prepared on this substrate, this recording layer of a dielectric protective layer is 
pinched, and the reflective heat dissipation layer is prepared in that whole surface. Such a phase change 
optical recording medium only changes the power of laser light, and has the advantage that record and 
elimination are possible. 

[0003] The case where it eliminates by forming a record bit and making it crystallize by making record 
film make it amorphous in such a phase change recording method is common. 
[0004] Here, initialization (elimination, crystallization) irradiates laser light, is heated at temperature 
[ higher than the crystallization temperature of a recording layer ] lower than the melting point, and 
when crystallization subsequently cools at a late rate to sufficient extent carried out, it is performed. 
[0005] The ingredient which constitutes this dielectric protective layer is selected from viewpoints, like 
optically transparent being a thing, that the melting point, softening temperature, and decomposition 
temperature are high, and formation is easy to laser light. Generally as a dielectric protective layer which 
has sufficient thermal resistance and a sufficient mechanical strength, dielectric thin films, such as a 
metaled oxide and a nitride, are used first. 

[0006] Since coefficient of thermal expansion differs from an elastic property greatly, while these 
dielectric protective layers and plastic plates repeat record and elimination, they become the cause which 
a dielectric protective layer separates from a substrate and produces a pinhole and'a crack. Moreover, 
although a plastic plate tends to produce curvature with humidity, peeling of a dielectric protective layer 
may arise also by this. So, many things are studied also about selection of the ingredient which forms 
the dielectric protective layer based also on this viewpoint, ZnS is used as a principal component in 
recent years, the dielectric protective layer in which Si02 and Y203 grade were made to mix is 
proposed, and amelioration of further versatility [ protective layer / this / dielectric ] is performed (for 
example, JP,8-180458,A). Such a dielectric protective layer is equipped with the advantage of excelling 
in adhesion with the recording layer which consists of chalcogenide type alloy thin films, such as 
GeTeSb. 

[0007] On the other hand, amorphous-ization (record) irradiates laser light, heats a recording layer to 
temperature higher than the melting point, and is performed by forming a record bit by quenching the 
recording layer. For this reason, a recording layer is adjoined, a heat dissipation layer is prepared, and 
this heat dissipation layer is used also [ reflecting layer ], and, generally is prepared as a reflective heat 
dissipation layer. 
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[0008] Here, generally, as a reflecting layer of an optical recording medium, gold or an aluminium alloy 
is used widely [ for many years ], and a silver alloy is also used in recent years. 
[0009] Although gold is chemically stable and its reflection factor is also high, and it is used for CD- 
Recordable (CD-R) etc. since thermal conductivity is also high, it has the fault of being expensive. On 
the other hand, since an aluminium alloy has a cheap and comparatively high reflection factor, it is 
widely used also for the optical recording medium of recording systems, such as an optical MAG 
(MO:magneto-optical) disk and CD-Rewritable (CD-RW), including CD (copact disc) and DVD (digital 
veratile disc). 

[0010] Since it has a reflection factor equivalent to gold and has thermal conductivity higher than gold, 
if silver cannot ask the mold only for playbacks, and a record mold, but can acquire the initial property 
excellent in the optical recording medium using a silver reflecting layer, and is considered to be useful 
by all types of optical recording medium and is compared with gold, it is equipped with the advantage of 
being cheap. Furthermore, silver is equipped also with the advantage that the membrane formation rate 
in sputtering can form membranes early [ of aluminum / about 3 time ] at high speed. 
[001 1] However, a property changes under the effect of the moisture which silver is inferior to chemical 
stability and is incorporated from various kinds of effects and environments of the matter of the 
adjoining layer, a reflection factor falls by degradation with time, it becomes impossible to reproduce, 
error generating at the time of playback increases, and the dependability of an optical recording medium 
falls. In order to solve this, when using silver for an optical recording medium, it is common to use as a 
silver alloy with which additives, such as palladium (Pd) and a rhodium, were added. 
[0012] 

[Problem(s) to be Solved by the Invention] However, these additives are equipped with the greatest fault 
of being expensive, although chemical stability will improve if palladium, a rhodium, etc. are added to 
silver. 

[0013] Then, this invention aims at offering the phase change optical recording medium equipped with 
the reflective heat dissipation layer which made the subject the silver which can be constituted at a low 
price in view of such a conventional trouble. 
[0014] 

[Means for Solving the Problem] Also when the ingredient which made the subject silver cheap as an 
ingredient of a reflective heat dissipation layer by choosing appropriately the ingredient which 
constitutes a recording layer, and the ingredient which constitutes a wrap dielectric protective layer for 
the recording layer was used according to this invention person's etc. research, it found out that a phase 
change optical recording medium with the high dependability as material for optical recording could be 
offered. 

[0015] That is, invention according to claim 1 is a phase change optical recording medium characterized 
by for said recording layer being the phase change record ingredient which has a Sb3Te metastable 
phase, being the ingredient with which said dielectric protective layer used Zr02 as the principal 
component, and being the ingredient which said reflective heat dissipation layer used as Ag principal 
component in the optical recording medium which has the reflective heat dissipation layer prepared in 
one [ at least ] stratification plane of a recording layer through the dielectric protective layer. 
[0016] Thus, the ingredient which constitutes the dielectric protective layer which intervenes between 
the recording layers and the reflective heat-dissipation layers which will be formed from the phase 
change record ingredient which has a Sb3Te metastable phase if constituted was chemically stable, and 
since the ingredient which used as the principal component Zr02 which is low-fever conductivity was 
chosen, a phase change optical recording medium can be formed from the ingredient used as Ag 
principal component as a reflective heat-dissipation layer, and the phase change optical recording 
medium could offer at a low price. 

[0017] Invention according to claim 2 is a phase change optical recording medium according to claim 1 
characterized by the ingredient which used said Zr02 as the principal component being fully stabilized 
zirconia. 

[0018] According to invention according to claim 2, the optimal ingredient which was excellent in 
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stability in the ingredient which used Zr02 in a phase change optical recording medium according to 
claim 1 as the principal component was chosen. 

[0019] For invention according to claim 3, the ingredient which used said Zr02 as the principal 
component is **(ZrO2)100-x(CrO2) x (among a formula), a suffix x expresses the presentation ratio 
shown by mol % which fills 0<=x<=50. **(ZrO2)100-x(Nb 205) x (a suffix x expresses among a 
formula the presentation ratio shown by mol % which fills 0<=x<=30.) **(ZrO2)100-x (ReO)x (Re 
expresses rare earth elements among a formula.) 100(ZrO2)-x(MgO) x, 100(ZrO2)-x(CaO) x, (Zr02) 
100-x(Y2O3) x or (Zr02) 100-x(TiO2) x (a suffix x expresses the presentation ratio shown by mol % 
which fills 0<=x<=20 among said formula.) from - it is the phase change optical recording medium 
according to claim 1 characterized by being chosen. 

[0020] According to invention according to claim 3, the concrete presentation of the optimal ingredient 
was chosen in the ingredient which used Zr02 in a phase change optical recording medium according to 
claim 1 as the principal component. 

[0021] Invention according to claim 4 is a phase change optical recording medium according to claim 1 
to 3 characterized by for said reflective heat dissipation layer being an Ag-Cu alloy, and the content of 
Cu being 0.1 <=Cu/Ag<=10 (Cu/Ag expressing a mole ratio among a formula.). 
[0022] Thus, if constituted, since the stability and the thermal conductivity of a reflective heat 
dissipation layer will increase in addition to the operation effectiveness according.to claim 1 to 3, the 
phase change optical recording medium equipped with a very good jitter and reliable repeat rewriting 
nature by combining the quenching effectiveness realizable only into the Ag-Cu alloy heat insulation of 
a certain time amount and just behind that is offered. 

[0023] Invention according to claim 5 is a phase change optical recording medium according to claim 1 
to 4 characterized by pinching said recording layer of the dielectric protective layer formed from the 
ingredient which used Zr02 as the principal component from both sides. 

[0024] Thus, by constituting, high sensitivity-ization of a phase change optical recording medium is 
expected. Especially with the configuration which combined invention of a phase change optical 
recording medium according to claim 5 with invention of a phase change optical recording medium 
according to claim 3, it will be inserted by the dielectric protective layer whose recording layer formed 
from the phase change record ingredient which has a Sb3Te metastable phase is low-fever conductivity, 
and the phase change optical recording medium which was able to attain high sensitivity-ization further 
by this is offered. 
[0025] 

[Embodiment of the Invention] In this invention, the phase change record ingredient with which a 
recording layer has a Sb3Te metastable phase was chosen. This phase change record ingredient is known 
as an ingredient in which the high density record more than DVD-RAM or DVD-ROM was possible, 
and the repeat recording rate was excellent (for example, JP,2000-43415,A). Moreover, according to the 
official report, such a phase change record ingredient is explained to be the ingredient which has a 
metastable Sb3Te phase belonging to space group Fm3m, and the lattice constant is about 0.62nm. 
Moreover, according to the official report, quenching after melting etc. generates such a metastable 
phase, and, unlike the recording layer of Sb-Te eutectic structure, phase separation is not carried out to 
Sb and Sb2Te3, but becoming the crystal phase which is suitable for high density record, without 
turbulence of the record mark resulting from the grain boundary arising is explained. 
[0026] With such a phase change record ingredient, both crystallization at the time of amorphous-izing 
at the time of record and elimination will once go into ** mode, and, in any [ of record and elimination ] 
case, record film once ****-comes to be easy. For this reason, at the time of the record which forms a 
Sb3Te metastable phase, it is called for by the recording layer that heat can be stored and that a 
recording layer can be quenched after that. 

[0027] Even if the dielectric protective layer in this invention can intercept a certain fixed time amount 
heat and has this dielectric protective layer after that from this, it is necessary to make quenching. So, I 
thought that this dielectric protective layer needed to be low-fever conductivity moderately. 
[0028] Then, it looked for the ingredient with the same low-fever conductivity as ZnS-Si02 generally 
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used conventionally. Here, although measurement of the thermal conductivity of a thin film which forms 
a dielectric protective layer was generally difficult, it tried to attach the rank of thermal conductivity 
qualitatively by investigating the record sensibility at the time of changing the class of ingredient which 
fixes thickness uniformly and forms a dielectric protective layer. 

[0029] It was checked that ingredients, such as the result, for example, SiNx, and Si02, have the large 
heat conductivity, the ingredient which used Zr02 (zirconium dioxide) as the principal component 
although it was not suitable for this invention has the low heat conductivity compared with ZnS-Si02, 
and it is suitable as an ingredient which constitutes the dielectric protective layer in the phase change 
optical recording medium which used as the recording layer the phase change record ingredient which 
has the Sb3Te metastable phase used by this invention. 

[0030] When the ingredient which used such Zr02 as the principal component was used, probably 
because heat was not spread too much at the time of record, it was checked that a mark can be written in 
by the low jitter. Moreover, probably because there were few blots of the heat to an adjoining truck, the 
advantage of being hard to produce a cross light was also accepted. 

[0031] Furthermore, the ingredient of a zirconium dioxide system is very stable chemically, and 
rewriting nature and preservation dependability are raised repeatedly, without [ therefore ] having 
deliquescence with the phenomenon in which sulfur deviates with the heat of rewriting, and the moisture 
incorporated out of [ after creating a phase change optical recording medium ] an environment. 
[0032] Moreover, thermal conductivity fell rather than Zr02 simple substance, what mixed Nb 205, 
Y203, MgO and CaO, and a rare earth oxide to Zr02 showed low- fever conductivity equivalent to 
Zr02-O02, and it was checked that it is much more suitable as an ingredient which forms the dielectric 
protective layer used for this invention. 

[0033] Moreover, since sulfur did not need to be made to contain in the ingredient which constitutes this 
dielectric protective layer when the dielectric protective layer which used such Zr02 as the principal 
component was chosen, it was checked that silver is contained as an ingredient which forms a reflective 
heat dissipation layer, and it is not necessary to make noble metals, such as palladium, not necessarily 
contain also as a subject. 

[0034] When returning, even if it did not use ZnS-Si02 currently generally widely used as a dielectric 
protective layer, according to this invention, the phase change optical recording medium which was 
excellent in repeat record was obtained. Since it is not necessary to use ZnS-Si02 which contains sulfur 
in a dielectric protective layer according to this phase change optical recording medium, sulfuration 
degradation of the reflective heat dissipation layer which makes silver a subject is not carried out. 
Thereby, the chemical stability of a reflective heat dissipation layer was able to be improved. 
[0035] Moreover, according to this invention person etc., it was found out that it is the optimal as an 
ingredient which constitutes the reflective heat dissipation layer of the phase change optical recording 
medium of this invention of not causing decline in the thermal conductivity by alloying as a cheap alloy 
system which maintains special features, such as a silver high reflection factor, high temperature 
conductivity, and high-speed membrane formation, and improves chemical stability although a silver- 
copper alloy raises silver corrosion resistance. 

[0036] That is, although silver corrosion resistance improves by addition of Cu, the decline in the 
thermal conductivity by alloying can be controlled. Although there are few these corrosion-resistant 
improvement operations compared with Pd or Rh, such a reflective heat dissipation layer will touch the 
recording layer which serves as high temperature through the dielectric protective layer formed from the 
ingredient which used Zr02 as the principal component, and does not need to contain sulfur in this 
recording layer. In the phase change optical recording medium which uses as a recording layer by this 
the phase change record ingredient which has a Sb3Te metastable phase, it becomes enough for the 
corrosion resistance as a reflective heat dissipation layer by choosing a silver-copper alloy as an 
ingredient. Thereby, according to such a configuration, all of the corrosion resistance of a reflecting 
layer, and a good recording characteristic and the dependability of repeat rewriting improve to 
coincidence. 

[0037] moreover, such a silver-copper alloy - an aluminium alloy ~ a reflection factor - high - high- 
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speed membrane formation - it can do ~ and ~ It is cheaper than gold, a silver-palladium alloy, and a 
silver-rhodium alloy. 

[0038] A dielectric protective layer is intercepting heat as much as possible, and if it quenches after a 
recording layer fuses enough, it can perform fluctuation of a mark edge small here. Again Since it is 
seldom necessary to make a maximum temperature high in order to enlarge a cooling rate, the heat 
damage which rewrites and comes out decreases and the count of rewriting improves. 
[0039] Below, the gestalt of operation of this invention is explained based on a drawing. 
[0040] Drawing 1 is a sectional view which is an example of the operation gestalt of the phase change 
optical recording medium of this invention and in which showing the structure of the phase change 
optical recording medium 10. 

[0041] In this phase change optical recording medium 10, the laminating of the lower dielectric 
protective layer 2 (the 1st lower dielectric protective layer 21, the 2nd lower dielectric protective layer 
22), the phase change mold recording layer 3, the up dielectric protective layer 4, the reflective heat 
dissipation layer 5, the resin protective layer 6, and the method substrate 7 of lamination is carried out 
on the substrate 1 . 

[0042] Here, in this invention, the dielectric protective layer which intervenes between a recording layer 
and a reflective heat dissipation layer is equivalent to the up dielectric protective layer 4 by above- 
mentioned drawing 1 . Here, it is expedient to have divided the dielectric protective layer into the upper 
part and the lower part, and it does not explain vertical relation. The essence of this invention is to have 
chosen the phase change record ingredient which has a Sb3Te metastable phase as a phase change mold 
recording layer 3, have chosen the zirconium dioxide system which was excellent in low-fever 
conductivity and chemical stability as an up dielectric protective layer 4, and have chosen the ingredient 
used as good Ag principal component of high temperature conductivity and chemical stability as a 
reflective heat dissipation layer 5. So, even if it is the phase change optical recording medium of the 
surface record mold with which the sequence of membrane formation becomes reverse, the essence of 
this invention is completely applicable similarly. 

[0043] Moreover, as the following examples or the phase change optical recording medium of a DVD 
system sees, the phase change optical recording medium of this invention may be replaced with the 
substrate 7 for lamination, and may be the same or the structure where two different optical recording 
media of each other were stuck, through resin protective layer 6 grade. 

[0044] Generally continuation membrane formation of the lower dielectric protective layer 2, the phase 
change mold recording layer 3, the up dielectric protection 4, and the reflective heat dissipation layer 5 
is carried out in a vacuum by the sputtering method. The membrane formation approach has common 
creation by the goodness of cost and the controllability of membrane formation etc. to the magnetron 
sputtering method, although ion plating, vacuum deposition, etc. are considered. 
[0045] A substrate 1 is transparent matter which the light for record playback penetrates, and, generally 
polycarbonate resin and glass are used. Although the thickness of a substrate 1 is not limited, by CD 
system, it is 0.6mm, for example in a 1.2mm and DVD system. In a special phase change optical 
recording medium, it does not restrict to this. Moreover, address information may be recorded on a 
substrate 1, or a concavo-convex pit and a concavo-convex groove may be formed for the tracking 
servo. 

[0046] The lower dielectric protective layer 2 is usually formed by the sputtering method, it is optically 
transparent and the capacity which intercepts record film from moisture or gas is searched for. In the 
case of a phase change optical recording medium, ZnS-Si02 and TaOx are common and this lower 
dielectric protective layer 2 can use the usual ingredient in this invention. 

[0047] The thickness of this lower dielectric protective layer 2 also has the common range of 40nm - 
250nm, without being limited especially. By CD system, the range of 50nm - lOOnm is common in the 
range of 40nm - 90nm, and a DVD system. Thickness is determined from three elements of optical 
optical confinement, the heat cutoff to a substrate, and cutoff of the gas to a phase change mold 
recording layer, or moisture. Therefore, this thickness will be changed if the light wave length of record 
playback changes. 
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[0048] As such a lower dielectric protective layer 2, although it generally consists of ZnS-Si02 
monolayers, you may be a double layer more than two-layer. 

[0049] It is more desirable for there to be a barrier layer of a zirconium dioxide system, since it is good 
for the location which adjoins the phase change mold recording layer 3 at an about lOnm film if 
possible, since there is the need of once accumulating heat in the phase change mold recording layer 3, 
in this lower dielectric protective layer 2. In this drawing 1 , the example of the two-layer structure of 
the 1st lower dielectric protective layer 21 and the 2nd lower dielectric protective layer 22 is shown in 
the lower dielectric protective layer 2 as an example, and this 2nd lower dielectric protective layer 22 
corresponds to this barrier layer. The ingredient with which the desirable instantiation as a barrier layer 
of this zirconium dioxide system is used for an above-mentioned dielectric protective layer (or up 
dielectric protective layer 4 explained below) is illustrated. 

[0050] The phase change mold recording layer 3 has the low melting point among melting elimination 
mold phase change ingredients as mentioned above by the matter which an optical constant changes and 
forms a record mark with the heat at the time of record, and uses the ingredient of the Sb3Te metastable 
phase base with sufficient record sensibility. A typical thing is AglnSbTe put in practical use by CD- 
RW etc., in addition has GelnSbTe, GeGaSbTe, GeBilnSbTe, etc. In the case of these chalcogenide 
compounds, the difference between record and un-recording is made from a crystal and an amorphous 
state, and it is made refreshable. 

[0051] Although the thickness of this phase change mold recording layer 3 generally uses the range of 
5nm - about lOOnm, it is desirable that it is the range of lOnm - about 30nm. If thickness is thicker than 
lOOnm, the heat interference at the time of record becomes large, dispersion in the magnitude of a small 
mark may become large, the time-axis fluctuation of a signal may become large, and an error rate may 
become large as a result. 

[0052] Moreover, if thinner than about lOnm, it may become that a record mark causes heat fluctuation 
and is easy to be eliminated also with the weak heat in playback light. 

[0053] The ingredient of a zirconium dioxide system used for the dielectric protective layer which 
mainly mentioned above the up dielectric protective layer 4 for chemical stability and heat cutoff is 
chosen. Besides, in order that the thickness of the section dielectric protective layer 4 may carry out heat 
cutoff, the range of it is lOnm - about lOOnm. In order to pass the heat at the time of record from the 
phase change mold recording layer 3 to the reflective heat dissipation layer 5 promptly, it is desirable to 
make this thickness into the thickness near lOnm - 30nm. 

[0054] When it is optical recording equipment to which writing is performed by the drive equipped with 
pickup to which the numerical aperture (NA) of an objective lens becomes 0.8 or more, and from which 
light is extracted extremely, using blue glow, the thickness of the up dielectric protective layer 4 is still 
thinner, and good in 5nm - lOnm. 

[0055] When seldom thinking recording density and repeat rewriting as important, this up dielectric 
protective layer 4 may be thickened. Thereby, record sensibility becomes good. Moreover, the phase 
contrast playback media which the reflection factor of a record mark and the elimination section is 
almost equivalent, and phase contrast is large, erase, and the remainder cannot produce easily can be 
made. 

[0056] The reflective heat dissipation layer 5 is the silver-copper alloy which was chosen from the 
ingredient which makes silver a subject by the viewpoint of high temperature conductivity and chemical 
stability as mentioned above, and mainly contained copper in 0.5at(s)% - 10at% preferably from it. This 
reflective heat dissipation layer 5 can usually be formed by the sputtering method. 
[0057] Although it is enough if there is about 50nm of thickness of this reflective heat dissipation layer 
5 in respect of a reflection factor, from the field of heat dissipation, the one thicker than this is good and 
the range which is 80nm - about 250nm is common. That it is too thick not much does not become long 
and have a desirable baton on production. 

[0058] Although a reflection factor and the virgin silver from the field of heat dissipation are best, even 
if copper is an ingredient with big thermal conductivity and it adds it to a silver degree at silver, thermal 
conductivity seldom falls. In order to improve silver corrosion resistance, there are many ingredients 
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which are effective in otherwise raising corrosion resistance like aluminum (aluminum) and an indium 
(In). However, when the thermal conductivity of the reflective heat dissipation layer 5 was closely 
related to the count of repeat rewriting of a phase change optical recording medium and thermal 
conductivity became small, it became clear by this invention person's etc. research that the count of 
rewriting also became small repeatedly under direct proportion. 

[0059] Even if this inclination is a phase change record ingredient which contains Sb and Te similar to 
this invention in the phase change mold recording layer 3, it is the phenomenon of a proper at the phase 
change optical recording medium using the recording layer which was not remarkable and used Sb3Te 
as the base with the phase change optical recording medium using the ingredient of germanium2Sb2Te5 
presentation of a compound presentation, for example. Since it is carried out by solid phase, the 
crystallization process for eliminating this in the compound presentation which uses this 
germanium2Sb2Te5 as the base is considered because average record temperature becomes a little low. 
[0060] Moreover, according to research of this invention persons, aluminum, In, and the alloying 
elements with which the effectiveness of the corrosion-resistant improvement in silver is expected like 
Sb were few, or it became clear that silver thermal conductivity was made low by several% of addition. 
[0061] On the other hand, with the Ag-Cu alloy which added Cu, even if it made [ many ] the copper 
addition, it was checked that thermal conductivity hardly falls. Although addition of Pd and Cu to Ag 
was considered paying attention to the reflection factor etc. also in CD-R which is the conventional 
recordable CD, there was what [ no ] was considered as much as possible as a corrosion-resistant alloy 
which is large thermal conductivity paying attention to behavior with detailed thermal conductivity. 
[0062] From the field of corrosion resistance [ addition / copper ] If many [ too ], corrosion resistance 
will deteriorate conversely. 0. The range of about lat%-10at% is good, and the range which is about 
0.5at%-3at% especially is the optimal amount. 

[0063] By veneer media like CD system, the resin protective layer 6 is formed in order to protect the 
formed film. It serves as the work as a glue line for [ for protection ] sticking two sheets by the DVD 
system. Generally the ultraviolet curing mold resin of an organic system etc. is used. 1 micrometer - 
about 100 micrometers of thickness are common, and it is applied with a spin coat method. A spray type 
and a roll coat type do not interfere, either. A resin film may be stuck with a roll. 
[0064] In this phase change optical recording medium, the light for record is irradiated from a substrate 
1 side, the phase change of the phase change mold recording layer 3 is carried out, an optical constant is 
changed, and an information signal is recorded. And a playback light weaker than the time of record is 
hit, and optical constant change of a recording layer is reproduced as reflection factor change of light. 
[0065] The membrane formation time amount of the reflective heat dissipation layer 5 compares an 
aluminium alloy, although [ which carries out thickness membrane formation ] it is the same. About 1/is 
good at 3. This is greatly effective for the tact-time compaction on manufacture of an optical recording 
medium, and leads to cost reduction. 

[0066] Furthermore, since silver corrosion resistance is good compared with the phase change optical 
recording medium equipped with the virgin silver reflective heat dissipation layer, dependability and 
endurance have improved the phase change optical recording medium using the silver-copper alloy of 
this invention. The increment in the error rate when performing the retention test under the quality of 
elevated-temperature quantity is suppressed. 

[0067] 1 

[Example] Hereafter, although an example explains the effectiveness of this invention concretely, this 

invention is not limited to the configuration of the following examples. 

[0068] Among the ingredients mixed to a zirconium dioxide, Y203, MgO and CaO, and ReOx (Re is 
rare earth) were the ingredients for making it the so-called fully stabilized zirconia, and the presentation 
ratio imitated them and they created it. The presentation range is also drawn from this knowledge. 
[0069] In addition, as long as there was no notice, the phase change optical recording medium was made 
as an experiment by the following approaches, and the following examples estimated the property. 
The [prototype of phase change optical recording medium] diameter of 120mm, 0.6mm of board 
thickness, and a pitch 0.74micrometer spiral groove were formed. Using the polycarbonate substrate 1, 
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various film presentations of the lower dielectric protective layer 2, a recording layer 3, the up dielectric 
protective layer 4, and the reflective heat dissipation layer 5 etc. were changed, and the phase change * 
optical recording medium was made as an experiment. 

[0070] membrane formation - all - the product made from Anelva - it carried out by the sputtering 
method using in-line sputtering system ILC-3105. Gas pressure is 2mm Torr. The presentation of a 
reflective heat dissipation layer used the alloy target beforehand created by this presentation. 
[0071] Carried out the spin coat of the ultraviolet-rays hardening resin (Dainippon Ink SD301) after the 
spatter, it was made to harden by ultraviolet rays, and the resin protective layer 6 was formed. 
[Characterization] Record playback was carried out by the drive with the optical pickup of 660nm and 
NA0.65. Record linear velocity was 3.5 m/s, carried out eight-to-fourteen modulation of the random 
digital signal, and recorded it with the recording density of 0.267micrometers/bit. In addition, in 6.8mW 
and bottom power, 0.1 mW and playback power used [ record peak power / 12mW and elimination 
power ] 0.7mW. Moreover, the record pulse used what is specified by DVD-RW specification. 
After performing ten trucks and 1000 times repeat rewriting in a location with a radius [ of a [retention 
test] disk ] of 30mm, it was left by the environment of 80-degree-C85%RH for 500 hours, and the jitter 
was measured again. 

In the example 1 example 1, the phase change optical recording medium of the following film 
presentations was made as an experiment. 

lower dielectric protective layer: — 1st lower dielectric protective layer: - ZnS-Si02 and 65nm of 
thickness - the 2nd - lower dielectric protective layer: (ZrO2)100-x(CrO2) x (a suffix x is mol%) 0, 10, 
20, 30, 40 or 50, 5nm recording layer: Ag3In5Sb60Te30germanium2 (at%) of thickness, 15nm up 
dielectric protective layer of thickness : (Zr02) 100-x(CrO2) x (a suffix x is the same as the above- 
mentioned 2nd lower dielectric protective layer), 15nm reflective heat-dissipation layer of thickness: An 
Ag-2at%Cu alloy and 150nm of thickness, using Zr02-Cr02 as a target, in addition, by the RF, 
formation of a dielectric protective layer carried out sputtering, and formed membranes. 
[0072] The clear board (substrate 7 for lamination) without the film was stuck on the top face of a resin 
protective layer which consists of ultraviolet-rays hardening resin of the above phase change optical 
recording medium with the pressure sensitive adhesive sheet, and it considered as the evaluation disk. 
The sum total thickness of this ultraviolet-rays hardening resin and a lamination sheet was about 50 
micrometers. 

[0073] Melting crystallization of this evaluation disk was carried out with laser light, it initialized, and 
the recording characteristic was evaluated. 

[0074] In order for record power to be good at about 12mW, sensibility is improving compared with 
1 3mW or more at the time only of ZnS-Si02. 

[0075] In what has the good property of this evaluation disk, the jitter after first time record (sigma/Tw) 
was 6.5%. Moreover, the jitter after 1000 repeat rewritings was 7.2%, the jitter after 100,000 repetitions 
was also 9% or less, and its rewriting nature was also repeatedly good very. 

[0076] In the retention test of this evaluation disk, the average jitter of middle 3 truck after preservation 
was 8% to the initial jitter having been 7.2%, and degradation was small. Moreover, the pinhole was not 
generated although how to hold up the evaluation disk after this retention test to a lamp visually, and 
able to do a pinhole was observed. 

[0077] When the ratio of the chromium dioxide of a dielectric protective layer was increased, the 
absorption of light became large and the reflection factor of a disk fell. Therefore, rewriting nature and 
sensibility had the value of x repeatedly good at mol % in the about ten to 20 range preferably [ making 
diacid-ized chromium contain ]. Moreover, in this range, the reflection factor fall was also a tolerance 
limit. 

[0078] Moreover, it was a result with it better [ to mix / rather than / something using a zirconium 
dioxide simple substance ]. This considers since crystallinity worsens by mixing of an ingredient of a 
different kind and it becomes amorphous appearance. 

In the example 2 example 2, the phase change optical recording medium of the following film 
presentations was made as an experiment. 
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lower dielectric protective layer: — 1st lower dielectric protective layer: — ZnS-Nb 205 (15wt%) — The 
2nd lower dielectric protective layer of 65nm of thickness : (Zr02) 80 (Nb 205) 20 (a suffix is mol%), 
5nm recording layer of thickness : germanium3In5Sb62Te30 (a suffix is at%), 15nm up dielectric 
protective layer of thickness : (Zr02) 80 (Nb 205) 20 (a suffix is mol%), 16nm reflective heat- 
dissipation layer of thickness: An Ag-2at%Cu alloy and 150nm of thickness, using 80 (Zr02) (Nb 205) 
20 (a suffix being mol%) as a target, in addition, by the RF, formation of a dielectric protective layer 
carried out sputtering, and formed membranes. 

[0079] Another disk and the recording surfaces which created the above phase change optical recording 
medium in the same process were stuck with the pressure sensitive adhesive sheet, and it considered as 
the evaluation disk. The sum total thickness of ultraviolet-rays hardening resin and a lamination sheet 
was about 50 micrometers. 

[0080] Melting crystallization of this evaluation disk was carried out with laser light, it initialized, and 
the recording characteristic was evaluated. 

[0081] The jitter after first time record of the property of this evaluation disk (sigma/Tw) was 6.9%, and 
the jitter after 1000 repeat rewritings was 7.8%. 

[0082] In the retention test of this evaluation disk, the jitter after preservation of middle 3 truck was an 
average of 8.2% to 7.8%, and the early jitter of degradation was small. The pinhole was not generated 
although how to hold up the disk after this retention test to a lamp visually, and able to do a pinhole was 
observed. 

[0083] When the ratio of the niobium oxide in the zirconium dioxide of a dielectric protective layer was 
shaken at the step 10% from five-mol % to 3 5 -mol %, and there were too many contents of niobium 
oxide, the absorption of light became large and the reflection factor of an evaluation disk fell. Therefore, 
a lot can seldom be put in, but the range of about 5-20 mol % has [ the content of niobium oxide ] 
repeatedly good rewriting nature, and sensibility is . The reflection factor fall was also a tolerance limit. 
In the example 3 example 3, the phase change optical recording medium of the following film 
presentations was made as an experiment. 

Lower dielectric protective layer (monolayer) : ZnS-Si02 (20at%), 75nm recording 
layer: Ag3In5Sb60Te30germanium2 (at%) of thickness, 15nm up dielectric protective layer of 
thickness : (Zr02) 90 (Y203) 10 (a suffix is mol%), 15nm reflective heat-dissipation layer of thickness: 
Another disk and the recording surfaces which created the Ag-2at%Cu alloy and the phase change 
optical recording medium of 150nm or more of thickness in the same process as well as an example 2 
were stuck with the pressure sensitive adhesive sheet, and it considered as the evaluation disk. The sum 
total thickness of ultraviolet-rays hardening resin and a lamination sheet was about 50 micrometers. 
[0084] Melting crystallization of this evaluation disk was carried out with laser light, it initialized, and 
characterization was performed. 

[0085] The jitter after first time record of the property of this evaluation disk (sigma/Tw) was 7.6% after 
****** and 1000 repeat rewritings at 7.0%. 

[0086] Moreover, in the retention test of this evaluation disk, the jitter after preservation of middle 3 
truck was an average of 8.2% to an early jitter being 7.6%, and degradation was small. Moreover, the 
pinhole was not generated although how to hold up the evaluation disk after this retention test to a lamp 
visually, and able to do a pinhole was observed. 

[0087] If especially the mixture of a zirconium dioxide and yttrium oxide has a low sputtering yield and 
there are not much many yttrium systems in respect of membrane formation nature, a substrate may 
receive a damage with heat during membrane formation. I think that addition of the yttrium oxide which 
is about [ that the so-called fully stabilized zirconia is formed for pulling out the advantage of the 
zirconium dioxide of this invention ] 10 mol % is good, 

In the example 4 example 3, the phase change optical recording medium of the following film 
presentations was made as an experiment. 

Lower dielectric protective layer (monolayer) : ZnS-Si02 (20at%), 75nm recording 
layer:Ag3In5Sb60Te30germanium2 (at%) of thickness, 15nm up dielectric protective layer of 
thickness : (Zr02) 90 (MgO) 10 (a suffix is mol%), 15nm reflective heat-dissipation layer of thickness: 
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Another disk and the recording surfaces which created the Ag-2at%Cu alloy and the phase change 
optical recording medium of 150nm or more of thickness in the same process as well as an example 2 
were stuck with the pressure sensitive adhesive sheet, and it considered as the evaluation disk. The sum 
total thickness of ultraviolet-rays hardening resin and a lamination sheet was about 50 micrometers. 
[0088] Melting crystallization of this evaluation disk was carried out with laser light, it initialized, and 
the recording characteristic was evaluated. 

[0089] The jitter after first time record of the property of this evaluation disk (sigma/Tw) was 7.5%, and 
the jitter after 1 000 repeat rewritings was 8.2%. 

[0090] In the retention test of this evaluation disk, the jitter after preservation of middle 3 truck was an 
average of 8.6% to an early jitter being 8.2%, and degradation was small. Moreover, the pinhole was not 
generated although how to hold up the evaluation disk after this retention test to a lamp visually, and 
able to do a pinhole was observed. 

In the example 5 example 5, the phase change optical recording medium of the following film 
presentations was made as an experiment. . 

Lower dielectric protective layer (monolayer) : ZnS-Si02 (20at%), 75nm recording 
layer: Ag3In5Sb60Te30germanium2 (at%) of thickness, 15nm up dielectric protective layer of 
thickness : (Zr02) 90 (CaO) 10 (a suffix is mol%), 15nm reflective heat-dissipation layer of thickness: 
Another disk and the recording surfaces which created the Ag-lat%Cu alloy and the phase change 
optical recording medium of 150nm or more of thickness in the same process as well as an example 2 
were stuck with the pressure sensitive adhesive sheet, and it considered as the evaluation disk. The sum 
total thickness of ultraviolet-rays hardening resin and a lamination sheet was about 50 micrometers. 
[0091] With laser light, melting crystallization was carried out and this evaluation disk was initialized. 
[0092] The property of this evaluation disk was 7.3%, and the jitter after first time record (sigma/Tw) 
was 7.7% after 1000 repeat rewritings. 

[0093] In the retention test of this evaluation disk, the jitter after preservation of middle 3 truck was an 
average of 8.7% to an early jitter being 7.7%, and degradation was small. Moreover, the pinhole was not 
generated although how to hold up the evaluation disk after this retention test to a lamp visually, and 
able to do a pinhole was observed. 

Except having used what mixed two or more oxides which set to 77(Zr02) (Y203) 3 (Ti02) 20 (a suffix 
is mol%) the film presentation included in an example 6 up dielectric protective layer, and are contained 
in a zirconium dioxide, the phase change optical recording medium was made as an experiment like the 
example 5, and the evaluation disk was obtained. 

[0094] The property of this evaluation disk was good, and although how to hold up the evaluation disk 
after a retention test to a lamp, and able to do a pinhole was observed, the pinhole was not generated and 
jitter degradation was small. 

Although it was the same phase change optical recording medium as example 7 example 1, the reflective 
heat dissipation layer was set to pure Ag. Record playback and a retention test as well as [ completely ] 
an example 1 were performed. The early jitter and the situation of degradation by repeat record were 
almost equivalent. 

[0095] The jitter after the retention test of the truck rewritten 1000 times had become 9.4%, and its 
degradation was larger than the time of an Ag-Cu alloy. The pinhole was accepted by pinhole 
observation visually. Many several 10-micrometer pinholes had occurred all over the disk. 
Although it was the same phase change optical recording medium as example 8 example 1, the 
evaluation disk was made as an experiment by setting a reflective heatdissipation layer to Ag-40at%Cu. 

[0096] Record playback and a retention test as well as [ completely ] an example 1 were performed. The 
early jitter and the situation of degradation by repeat record were almost equivalent to the example 1. 
[0097] The jitter after the retention test of the truck rewritten 1000 times had become 13%, and its 
degradation was larger than the time of an Ag-2at%Cu alloy. The drop out was observed a little. In 
addition, the pinhole was not accepted in pinhole observation visually. 

[0098] It was checked from the above examples 1, 7, and 8 as an ingredient which constitutes a 
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reflective heat dissipation layer that the silver-copper alloy which blended the copper specified quantity 
is suitable. 

Although it was the same phase change optical recording medium as example of comparison 1 example 
1, the up dielectric protective layer was made into ZnS-Si02. Record playback and a retention test as 
well as [ completely ] an example 1 were performed. The early jitter and the situation of degradation by 
repeat record were almost equivalent. 

[0099] After the retention test of the truck rewritten 1000 times, much drop outs occurred to the signal 
and it had become a burst error. Moreover, in pinhole observation visually, although the pinhole was not 
accepted, when the reflecting layer side was observed with the optical microscope, many sunspots were 
observed. This is presumed to be the sulfide of Ag and is considered to be the cause of this an error. 
[0100] Since degradation of the silver of the reflective heat-dissipation layer by the combination of the 
up dielectric protective layer which uses a zirconium dioxide as a principal component which does not 
contain the Ag-Cu alloy reflecting layer and the sulfur of this invention not having sulfur in the copper 
low cost and the copper dielectric protective layer as an additive of a reflective heat dissipation layer can 
be prevented from the above example and example of a comparison, it can provide by low cost rather 
than it creates the phase change optical recording medium which used the conventional AgPd system 
alloy as the reflective heat-dissipation layer. 

[0101] Moreover, the thing of the Sb3Te base was chosen as a recording layer, and a very good jitter 
and reliable repeat rewriting nature have been gained by combining the quenching effectiveness 
realizable only into the Ag-Cu alloy just behind that with heat insulation of a certain time amount. 
[0102] As mentioned above, although explained per gestalt of implementation of invention, this 
invention is not limited to the gestalt of this operation. For example, in the above explanation, although 
explained per erasable phase change optical recording medium, the phase change optical recording 
medium of a postscript mold is also realizable with the almost same ingredient and lamination as an 
erasable type. In this case, it continues for a long period of time more in that there is no reversibility, 
information can be recorded and saved, and theoretic almost semipermanent preservation is attained. 
[0103] 

[Effect of the Invention] As explained above, also when the ingredient which made the subject silver 
cheap as an ingredient of a reflective heat dissipation layer by choosing appropriately the ingredient 
which constitutes a recording layer, and the ingredient which constitutes a wrap dielectric protective 
layer for the recording layer is used according to invention according to claim 1, a phase change optical 
recording medium with the high dependability as material for optical recording can be offered. 
[0104] According to invention according to claim 2, the optimal ingredient which was excellent in 
stability in the ingredient which used Zr02 as the principal component was chosen by choosing fully 
stabilized zirconia as an ingredient which used Zr02 as the principal component. 
[0105] According to invention according to claim 3, the concrete presentation of the optimal ingredient 
was chosen in the ingredient which used Zr02 in a phase change optical recording medium according to 
claim 1 as the principal component. 

[0106] When according to invention according to claim 4 a reflective heat dissipation layer is an Ag-Cu 
alloy and the content of Cu is 0.1 <=Cu/Ag<=10 (Cu/Ag expresses a mole ratio among a formula.) Since 
the stability and the thermal conductivity of a reflective heat dissipation layer increase in addition to the 
operation effectiveness according to claim 1 to 3 The phase change optical recording medium equipped 
with a very good jitter and reliable repeat rewriting nature has been offered by combining the quenching 
effectiveness realizable only into the Ag-Cu alloy heat insulation of a certain time amount, and just 
behind that. 

[0107] According to invention according to claim 5, when the recording layer of the dielectric protective 
layer formed from the ingredient which used Zr02 as the principal component is pinched from both 
sides, high sensitivity-ization of a phase change optical recording medium is expected. 



[Translation done.] 
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